Abstract -Parkinson's disease (PD) is a neurodegenerative disorder, predominantly characterized by the presence of motor symptoms. However, the non motor manifestations (NMM) are a frequent complaint in the PD patients. There is a lack of information about the risk factors associated with the NMM in these patients. The aim of this study is to evaluate the prevalence of the more common NMM in a population of PD patients and to determine the features associated with its development. We studied 124 ambulatory PD patients. NMM were defined by the presence of neuropsychiatric manifestations, cognitive disorder, autonomic dysfunction or sleep related problems. In a multivariate analysis we found that the years of evolution of the PD and the presence of cognitive dysfunction are the risk factors for the neuropsychiatric and autonomic manifestations, whereas axial impairment is a risk factor for cognitive disorders and dyskinesias is for sleep related problems.
The non-motor manifestations (NMM) are defined as a group of symptoms different from the motor ones in Parkinson's disease (PD) patients. A large group of manifestations are considered as NMM in PD, they include: cognitive disturbances (mild cognitive impairment, executive dysfunction or even dementia), psychiatric manifestations as depressive and anxiety disorders, hallucinations, drug induced psychosis and pathologic gambling; sleep disturbances, including insomnia, reM behavioral disorder, restless legs syndrome, diurnal somnolence and also autonomic dysfunction, including mainly constipation, orthostatic hypotension and urinary bladder dysfunction. skin and visual manifestations are also observed in the PD population. The NMM are a frequent complaint for the patients with PD. several studies have reported prevalence of NMM between 60% and 100% of the PD patients, depending on the methodology used for the evaluation [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . It has been shown that NMM are a major determinant Parkinson's disease: non-motor manifestations Juri et al.
of the quality of life in this population 1 and dementia is the main risk factor for mortality in the PD. The factors associated with the onset of NMM are still poorly understood. Previous studies have shown that some factors as the presence of predominant axial motor manifestations, as observed in the postural instability and gait disorders (PIGD) subtype of PD or the years of evolution are risk factors for the onset of NMM. but most of these studies evaluate one type of NMM and do not consider the interaction between them.
The aim of this study is to evaluate the prevalence of the more common NMM in a population of PD patients and to determine the features associated with its development.
method
In a prospective study, consecutive PD patients attended on a movement disorders center were invited to participate. Those who accepted were included and an informed consent, accepted by the local ethical committee, was signed by each subject.
All the patients included were diagnosed with PD according to the London brain bank criteria 7 . Those patients with other neurological diagnosis and those with diabetes mellitus and severe systemic diseases were excluded.
All the included subjects were submitted to a neurological examination and the Unified Parkinson's Disease rating scale (UPDrs) motor score, part III, was applied. Also the Hoehn and yahr scale and the minimental Parkinson's (MMP) test 9 were administered on the same session and with the patients in the "on" motor state.
For all the subjects we registered the sex, age, age of onset of the PD, drug used for treatment and its doses. Additionally a questionnaire was used to evaluate the presence of motor fluctuations (wearing off and diskynesias) and the occurrence, at least on the last month, of the following: neuropsychiatric manifestations, cognitive disorders, autonomic dysfunction and sleep disorders, as reported by the patient or the caregiver. A semi structured interview was conducted to evaluate the above mentioned manifestations. All the patients were evaluated by one neurologist trained on movement disorders, a total of 2 neurologists did participate in the patients´ evaluations. A detailed description of the used instruments is given below.
Neuropsychiatric manifestations
They were indicated as present according to the following items from the neuropsychiatric inventory (NPI) 5 : Delusions; Hallucinations; Apathy or indifference and Depression or dysphoria. It was considered present if 1 or more positive answers were reported.
Cognitive disorder
It was classified as a) absent, without clinical evidence of cognitive disorder or b) present, with or without repercussion in the daily life. The classification was according to clinical evaluation and the MMP score. In this test a score below 24 points is suggestive of cognitive disorder 9 .
Autonomic function
It was considered to be abnormal if at least 1 of the following manifestations existed: a) constipation: Less than 3 bowel movements per week; b) urinary frequency: urinating 1 or more times each 2 hours on the day or more than 2 times per night; c) erectile dysfunction and d) symptomatic orthostatic hypotension.
Sleep disorders
They were considered to be present if insomnia or diurnal somnolence were reported.
To evaluate the relationship between NMM and subtypes of motor manifestations the total UPDrs motor score was divided into 6 motor domains, as previously described 8 . Tremor
(scored from 0 to 28), rigidity (scored from 0 to 20), bradykinesia (scored from 0 to 36), facial expression and speech (scored 0 to 4 each one) and axial impairment (scored from 0 to 16). In addition, the motor domains were grouped into 2 subscores that represented predominantly dopaminergic (subscore A: tremor, rigidity, bradykinesia, and facial expression) and nondopaminergic (subscore b: speech and axial impairment) deficiency based on levodopa responsiveness 8 . All patients were on antiparkinsonian therapy. We calculated the equivalent dose of levodopa based in the following conversion: 100 mg levodopa=1 mg pergolide=10 mg bromocriptine=1.33 mg cabergoline=100 mg piribedil=1 mg pramipexole=4 mg ropinirole.
Statistical analysis
Data obtained from the files of all patients were collected in a database, and normal distribution was determined using the Kolmogorov-smirnov test. Groups were defined as with or without each manifestation. Media between groups were compared using chi square or ANovA as correspond. The correlations were established by means of spearman's rank correlation coefficient. Later a multivariable logistic regression analysis was done to establish the factor (s) that better explained the onset of NMM. The analysis included age of onset, time of evolution of the PD, clinical characteristics of the disease and demographical variables. In those cases with significant multivariable analysis a loess test was applied to determine the linearity of the associations. The statistics software ssPs 10.0 for windows was used. The threshold level for statistical significance was established at p<0.05 (2 tails).
results
A total of 124 patients were included (55 women). Table 1 shows the characteristics of the population. 61.7% of the patients presented a motor complication. Wearing off in 52.4% and dyskinesias in 47.2%.
The NMM were present in 101 patients (81.5%). one NMM was present in 25.8%, 2 NMM in 25%, 3 NMM in 20.2% and 4 NMM were present simultaneously in 10.5%. The characteristics of the patients for each NMM are shown in Table 2 .
Neuropsychiatric manifestations were present in 50.8% of the cases, cognitive disorders were found in 30.6%, autonomic dysfunction was reported by 43.5% and sleep disorders were reported by as many as 54.8% of the patients.
The multivariable analysis showed that the years of evolution of PD are a main risk factor for the development of cognitive disorder and autonomic failure. Also the non-dopaminergic score is a risk factor for the cognitive disorder. Dyskinesia appeared as a risk factor for the development of sleep disorders (Table 2) .
It is noteworthy that the non-dopaminergic index calculated as indicated from the UPDrs III is correlated with all the NMM, whereas the dopaminergic index is correlated only with neuropsychiatric and cognitive manifestations. The schwab and england scale was associated with both the dopaminergic (r= -0.37, p<0.01) and non-dopaminergic (r= -0.74, p<0.001) scores indicating the importance of both factors on the PD patient's functionally.
discussion
In this ambulatory movement disorder center-based study, we evaluated some characteristics of the PD patients for assessing the role of demographic and clinical features on the development of NMM. We have found that the features associated with the onset of NMM in our population, are mainly those related to the progression of the PD. Around 80% of our patients have NMM, a high prevalence previously shown by others [10] [11] [12] and a high coexistence of these manifestations was also observed in our patients.
This study shows that neuropsychiatric manifestations and autonomic dysfunction have a similar pattern of risk factors. The years of evolution of the PD and the presence of cognitive dysfunction appear as risk factors for these NMM, probably reflecting a common pathogenic mechanism involved linked to the progression of the neurodegenerative process. A recent study has shown that dementia in PD patients is associated with significantly more impairment in autonomic, depressive and psychotic domains 13 as is also shown in our study.
Additionally, we report here that the axial impairment (as reflected by the non dopaminergic index) is related to the cognitive dysfunction. A previous report of our group showed a similar result in depression associated with PD 3 . These findings agree with the idea that the axial manifestations are an expression of the involvement of non dopaminergic systems, which could also be reflected as a NMM. Previous studies have shown that the postural instability gait disorders (PIGD) motor subtype of PD has a higher risk of dementia 2, 13 , a finding that is similar to our results.
The sleep disturbances are related in our multivariate analysis only to the dyskinesias, probably reflecting both the advance of the disease and a higher dose of levodopa in this group of subjects. These factors has been previously found associated with sleep related problems in patients with PD 6 . our data emphasized the impact of the NMM on the functionality of the PD subjects as shown by that high. Association between the schwab and england scale and the existence of NMM as shown previously by others 1 . PD patients are very frequently affected by NMM and these manifestations are a main determinant of the quality of life in these patients. The etiology of NMM has been linked to the neurodegenerative process itself, to the drugs used for the treatment, to social and ambient factors, between others.
It has been recognized that the neurodegenerative process in PD extends to regions of the brain outside the basal ganglia and to neurotransmitter systems others than the dopaminergic. The locus coeruleus (norepinephrine), the nucleus basalis of Meynert (acetylcholine), the raphe nucleus (serotonin) and the pedunculopontine nucleus (PPN) are affected in the PD patients since early stages of the disease. A complex interaction between these deficits and the dopaminergic deficiency could be the origin of most of the NMM 4 . With the advance of the neurodegenerative process the cortical regions are affected, determining the increase of neuropsychiatric and cognitive disturbances in these patients.
our study have some limitations as the lack of a valid instrument for the screening of all these manifestations, also the data are based on a unique evaluation, what limits the precise determination of the factors associated with the onset of each NMM. With all we think than our results contribute to improve our understanding of the NMM in the PD patients. 
